From analgesia to myopathy: When local anesthetics impair the mitochondrion.
The expanding utilization of local anesthesia and analgesia revealed the occurrence of myopathies induced by local anesthetics. Such iatrogenic effect encouraged anesthesiologists to study the toxicity of local anesthetics and to reevaluate their protocols in order to reduce muscle pain and dysfunction. Studies performed in rats and human cells showed that bupivacaine induces muscle histological damages with sarcomers disruption along with structural alteration of mitochondria, the powerplant of the cell. Bupivacaine-induced myopathies (BIM) are underestimated as patients are not examined by the anesthesiologist after the surgery. Biochemical analyses indicate that BIM could be explained both by the alteration of mitochondrial energetics with consecutive oxidative stress and mitophagy, and the modification of sarcoplasmic reticulum activity with perturbations of calcium homeostasis. BIM is time-dependent, local anesthetic concentration-dependent, enhanced by preexisting metabolism alteration or young age, and could be prevented in part by antioxidant agents and rhEPO. These observations suggest that adapted changes in postoperative analgesia protocols, including the adjustment of LA concentration and volume, a more precise delivery of the drug and an adapted duration of analgesia, may prevent myopathies consecutive to local anesthesia.